Remarks: 

Claims 3-4, 7-25, and 31 remain for consideration in this application with claims 12, 19, and 
3 1 being in independent format. Applicant respectfully asserts that in view of the amendments and 
remarks herein, the rejections of the Office Action dated December 30, 2005 are traversed or should 
be withdrawn. 

The Examiner rejected all claims as anticipated and obvious in view of the Scheffel 
reference. Scheffel describes a technique for determining chronic HCV infection by detecting a very 
specific antibody, namely that to the E2 protein of hepatitis C virus. In this method, a test sample 
suspected of containing anti-E2 antibody is contacted with antigen specific for the antibody, 
followed by detecting the amount of antibody present in the test sample, and correlating a high titer 
or a sustained titer with a diagnosis of chronic infection. In no case does Scheffel quantitate a 
plurality of different antibodies reactive with different antigens; his focus is entirely upon a single 
type of antibody, namely anti-E2 antibody. Scheffel also notes that a number of methods may be 
used to measure the concentration of antibody to E2, including optical density measurements. 

The present invention is distinctly different from Scheffel. In the disclosed method, the 
samples undergoing testing are contacted with a multiple-antigen system in a first assay (c 100-3, 
HC-31, and HC-34) which are reactive with different antibodies which may be in the samples. 
Thereafter, in preferred practice, a second assay is performed making use of three additional antigens 
(c22-3, c200, and NS5). The latter are a part of the ORTHO HCZ version 3.0 ELISA Test System. 
The protocols for this test system have been expressly incorporated by reference herein, and these 
instructions are attached as Exhibit A. 
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In short, in the initial step of the present invention, use is made of a plurality of different 
antigens reactive with different antibodies which may be present in the samples undergoing testing. 
Once this multiple-antigen assay is completed, the optical density of the resultant solution is taken 
as a predictor of chronic HCV infection. It has been found that the use of such multiple-antigen 
assays is an important feature in obtaining valid results with a minimum of false positives. 

Nothing in Scheffel in anyway suggests or intimates the present invention. In all instances, 
the solution being quantitated in Scheffel has in it only antigen reactive with E2 antibody. Scheffel 
mentions on page 17 that samples may be tested using a commercially available assay, but this 
system is not quantitated nor used for predictive purposes. Rather, such testing is employed to 
confirm that the sample comes from an individual who has been infected by HCV, but it is not 
quantitated or used for determining chronic infection. 

In discussing the reference, the Examiner also asserted that "Scheffel teaches that optical 
density may be used to derive antibody concentration which is the variable that defines chronic HCV 
infection." It appears that Scheffel does assert that the concentration of a. specific antibody, namely 
antibody to E2, is a defining variable for chronic infection variable. 

However, it is equally true that the art recognizes that, in general, concentration of HCV 

antibodies is in no way predictive of chronic infection. Thus, attached as Exhibit B is a reprint from 

Zakim and Boyer's Hepatology: A Treatment of Liver Diseases, 5 th Ed., which states: 

In sharp contrast to hepatitis B, the humeral immune response against 
HCV does not allow discrimination between different stages of 
infection (as for example with hepatitis B in which anti-HBcore IgM 
is indicative of acute HBV infection and anti-HBcore IgG is 
indicative of chronic or resolved HB infection). Antibodies against 
epitopes from all HCV proteins are detectable in acute as well as in 
chronic infection, and are also present after recovery from HCV. No 
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specific antibody pattern is associated with recovery or with a specific 
level of replication. 

Similarly, at page 673, attached as Exhibit C, the following appears: 

The presence of anti-HCV indicates exposure to the virus, but does 
not differentiate between acute, persistent, or resolved infection. 
Antibodies against HCV persist in patients with spontaneously 
resolved infection, although titers decrease and may even disappear 
over time. Virological assays detect HCV RNA sequences, indicative 
of ongoing infection, and HCV RNA levels may fluctuate half a log 
even in the absence of therapy. Seriologic assays are typically used 
for screening and initial diagnosis, whereas HCV RNA assays are 
used in confirming infection and/or for monitoring treatment 
response. 

The latter quote describes the status of the art at the time of the present invention, i.e., 
antibody assays were used to establish HCV infection, expensive and time-consuming HCV RNA 
assays were required to confirm chronic infection. However, the present invention overcomes this 
problem based upon the discovery that optical density values of samples contacted with multiple 
HCV antigens may be effectively correlated with known values to give valid predictions about 
chronic infection. The art nowhere suggests this concept, and indeed the art teaches away from it. 
The patentability of the present claims is therefore manifest. 

If any questions should remain, the Examiner is encouraged to contact the undersigned at 1- 
800-445-3460. Any additional fee which is due in connection with this amendment should be 
applied against our Deposit Account No. 19-0522. 



9 



In view of the foregoing, a Notice of Allowance appears to be in order and such is 



courteously solicited. 



Date: June 30, 2006 



Respectfully submitted, 
By 

John M. Collins, Reg. No. 26,262 
2405 Grand Boulevard, Suite 400 
Kansas City, Missouri 64108 
816/474-9050 

ATTORNEYS FOR APPLICANT 
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EXHIBIT A 



■ 



Hepatitis C Virus Encoded Antigen 
(Recombinant c22-3 r c200 and NS5) 
ORTHO® HCV Version 3.0 ELISA 
Test System 

Enzyme-Linked Immunosorbent Assay for the Detection of Antibody to 
Hepatitis C Virus (Anti-HCV) in Human Serum or Plasma 



/ Version 3.0 EtlSA Teat System Is a qualitative, enzy 
to hepatitis C virus (anti-HCV) in human serum or pis 
AND EXPLANATION 
HCV Version 3.0 ELISA Test System Is an enzyme-linked 
slls coated with recombinant hepatitis C virus encoded ai 



orbent assay (ELISA) which utilizes 
the solid phase. ELISA technology utlli 
phase can be detected by complement 
with an enzyme capable of acting on a chromogenic substrate. When enzym 
antigen or antibody can be detected by the development of » ~>in • i »mi. 
were first developed in the earl' • 1 ' ' * ' — " 



>n of antigens 



ice that time, ELISA te. 
lost, if not all, blood-borne non-A, non-B 



re considered to be NANBH infections. 8 - 9 



(NANBH). 2 " 11 Studies throughout the world Indlcat 

•d products, through blood transfusions or through other close, personal cc 
reatsr than 90% of transfusion-associated hepatitis Infections an ' "' 
otherforms of NANBH are recognized. 

t hepatitis C virus encoded antigens are used In ORTHO HCV Version 3.0 ELISA Test System. The 
antigens, developed by Chiron Corporation, are c22-3, c200 and NSB. A graphic re - 
lenoroe and racorrjblnant proteins appears In Figure 1. 

HCV Genome and Recombinant Proteins 



-EG- 



HCV recombinant protein c22-3 



CHIRON™ I 
C22-3 devei 
HCV recorr 



ocapsld protein. Nucleocapald proteins an 
wolved in forming the viral core structure. Recent studies have Indicated that entibodies which 
ng infection with HCV are often reactive with C22-3. 10 Moreover, st 

HCV 2,0 Strip Immunoblot Assay (SIA) for anti-HCV have shown that In 
aoner following HCV infection than those to O100-3," 
int protein c200 Is encoded by the putative NS3 and NS4 regions of the Hi 



le genome. T 



nt protein contains the c33c protein sequence genetically 



nt RNA polymerase. 



ad thai antibodies which dave! 
id using the CHIRON" RIBA™ I 



ORTHO 



savi daa ivoiniio 



Z068 zei- eie xvd ez:ei anx 90/AZ/90 




coo® savi dan ivoiniio A068 zqv eT6 xva tz-£i anx 90/iS/90 



EXHIBIT B 



Printed from: z,aiam anu r>u^ci » lx^^&j v 



IMMUNOPATHOGENESIS (see Chapter 8) 

Since HCV isanon-cy^ 

that is central to the pathogenesis of '^^^Ll^SwW^cute HCV infection are more likely to recover 
following acute infection. F^^^SE ^KT^^ the host's immune response, a strong 
than asymptomatic patented s.nc Anti-HCV antibodies usually develop between 

cellular immune response appears to be key to vi re 1 ^aranca a ™ " h vjra| lnfectio ns. The im mune 

months 2 and 3 of acute HCV infection, a time course > that ,s late jomparea jnnate jmmune 

response against HCV is complex and generated by vanous ceU VP«» ana^^ ,» , of ne expression 
responses may play an important role increase of interferon- 

proflles in liver biopsies from chimpanzees dunng seV eral weeks. However, HCV has 

Response genes, P*^^ of natural killer (NK) cells by 

developed several mechanisms t nnhibrt innate r ^ on ^ s t Qf NK . ce „ cyto toxicity by up-regulation of 
HCV envelope proteins via binding to CD81 ° '" d ' re « 57 , mmune mecha nisms play a role in the 

-nsharpcontrasUohepa^ 

epitopes from all HCV proteins are detectab ta . .r \«***»^»* recovery o with a specific level of replication, 
recovery from HCV. No specific an tibody pattern is awsowM wren recovery w associated with 

An ear? antibody response agamst ^ 

a self-limited course of infection. Since there s > vanaD miy u 0 f viremia. Subsequently, a more 

escape from efficient humoral immunity might occur wtfh P rolon 9^ n °^ ° r a Persistence 58 Tnere seems to be 
heterogeneous humoral immunity against HVR- has '^^^SJSe after recovery from 
no long-lasting protective humoral .mm unity against ^^^S^^ prevalence of individuals who 

art HCV may be negative in those with previous but resolved infection. 

page 673 
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EXHIBIT C 



DIAGNOSIS AND TESTING 
DIAGNOSIS 



Anti-HCV testing is ac^ 

users, but may be negative in ^^^^^SS^S^ and may be falsely positive in low-risk 
those on hemodialysis or those following s °^ 0 J g o f a ^ HC v indicates exposure to the virus, but does no 
populations such as blood donors The presence ^ ^™ V Antibodies a J ajns t HCV persist in patients with 
differentiate between acute, persistent or reso over time. Viro logical assays 
soontaneously resolved infection, although titers decrease: ana may « hp fluctuate half a log even in 



decrease in the window period ^"««™™S/ £S5rtd> has declined. Trie latest third- 
for screening of donors, the nek of acquiring l '™ c ™" "£33 Ns4 and NS5 antigens, as soon as 7-8 weeks 
generation ElAs detect m«ed anribodies agmM H^W^, assays $ IB A), while frequently used 

Qualitative HCV RNA detection may be accomph shed W Qualitative PCR detects as few as 50 

reaction (PCR) amplification or tra nsc np ° n J| d '^S P 3 ' ' gg% ° w ith both tests. Qualitative testing is largely used 
lU/ml, while TW1A has a sensitivrty of 1 HU/mL Specif, ^ , th or for the detection of virus in 

for confirmation of clearance of ^X^S^^SS^S^ HCV RNA by quantitative assays Other 
HCV-seropositive patients with chronic may be US ed include seronegative acute or 

clinical situations where either qualitative or quan ^^^A^ fJcJ infection in babies born to HCV- 
Sonic hepatitis in ^^^^^^^^^A\^y\nxB detectable by both qualitative and 
infected mothers. Most anti-HCV-positive pati ents wi n 4 d 5 x 10 e , u/mL us Food and Drug 

ggiB^S3SEi&--~ , "" , **- 

seroconversion. One in 230 000 donations can be identified to be ^ W pe ma blood 

En d o 0 =I^SSSo-orwVh h niS 
infection to as low as 1:2 000 000 units transfused. 

Ooantitativeassavsereos.ol—ringa* ' 
who have a two-log reducho lhe likellhoc " 1 ° f aChieVin9 ^ 

r page 674 
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Content 



0.9 copies/ml in the Amphcor HCV Monitor v2.C K 2 7 -^'^''"^StXe assay and 5,2 copies/ml in the 

T^X^^S^J^SS!^. ,n w„om Sr an, RVR are going to ee measure. 
There are -_,»y — 
5' NC region. 

pages 673 - 674 
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